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(57) Abstract: A resist composition for use in an immersion lithography 
process which satisfies a specific parameter; a positive resist composition 
which comprises a resin component (A) having a dissolution-suppressing 
group being dissociated by an acid and thus exhibiting enhanced solubility 
in an alkali by the action of an acid, an acid generating component (B) and an 
organic solvent (C), wherein the (A) component (al) has a constituting unit 
derived from a (meth)acrylate ester having a dissolution-suppressing group 
being diss(x:iated by an acid and (aO) has no organic constituting unit (aO-l) 
containing an anhydride of a dicarboxylic acid and no organic constituting 
unit (aO-2) containing a phenolic liydroxyl group; and a method for forming 
a resist pattern which comprises using the above resist composition. The 
resist composition is resistant lo a solvent used in an immersion lithography 
process, and also is excellent in sensitivity and in the form of a resist pattern 
profile. 
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5c =e§oT. (A) (a 3) ^^-rs^. ^i?^tt;6si^±-r-5ybi?)0^uv\ 

^Ur. (a 3) {J:*5Jt5#l8^K^ U-Cfi. trIE (a 1) (DlfePJ 121*5 VnT^SJ 
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•OH) 



n 



• • • (IV) 



[ ( a 4 ) ^^i] 

^:9'^-43v^T, ( a 4 ) ( a 1) miL<Dmmmmmmm\&. 

(a 2) ^'&(D7i5' h^-^^. (a 3) ¥^4(7>T/l-=i-/^'l47KiSS'^*#^ 

^SOV^■r^^^t>m1tb7t^V^#^^S. i:V^p«^-efo•9^ (a4);aS. (A) 
^^^t#J5feb-CV^<5 (al) m^40^«^4^^»J^^ (a 2) mitL(D^ ^ h 



iihi 6] 



R 




/ 
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(a 4) ^'|&lC*3Jt5#ii5S:S{i> X>t^(D (A) ^5>1'*3VnTs fllE (a l) 

~ (a 3) ^-fci:i;L-Cffiv^bi^:fc=»^¥tetfi=itL'''^v^il^clil^$;J^XV^tL^^j; 
BufE (al) m-fii; bT^J^Uyt^<^^l^^<^)l§Ji^i^#?^^SSrfflVN2)Cli: 

(a 4) WitLTf^> JkM(O^0fi:^m.^m^^\^. (A) fi£5><Z5{lil(D 

(a 4) O0^bV^^J'SrTia ['fbl 7] ~ [-(til 9] lei^-To 



Mb 1 7 ] 
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C^b 1 9 ] 

R 




:^^m<Dmm (aspect) V-J^^ hMSg*^{-*5V^r. (A)^^(73|E^«s 

^ (A) J^^t:m^-r?>mm^iiL<D^tf\^MVX: (a 1) Wi*S2 0-6 0^ 

^fc. (a 3) m^i^fflV^2>^'g■. (A)^^^^m^i-S«^*f4<^-^f+f-Mb 
Ts 5~5 O^/V^/os i?*b<«l 0~4 0^/V%-C'feSts U'i:^?^ h^-?;? — >- 

(a 4) mi<L^m\>^^m^. (a) fi£^>^sr«^-r5«^mtt«^-^tf{-^u"c. 

l~3 0^/l'%, iif^ U< f*5~2 m3fc^>"^ — 
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^X^h. (A) ^^M^*5Jt5tulB^^^^^ (al) ~ (a 4) (D^M'tKD 
(al) 2 0~6 0^/U%. (a 2) 2 0 ~ 6 0 ^/l^yo, :S.t)^ ( a 3 ) 
5~5 O^/l'roT'fcS 37n5S, (a 1) 2 5~5 0^>'V%, (a 2) 2 5~ 

50^/1'%^ (a 3) 1 0~3 0^/V%. S.tJ' (a 4) 3 ~ 2 5 ^/V^oTf&S 4 

y^—) :/^^r:?^^c:*5V^T>b. :/T3-7T'i'>'^?i^*^f-^tLS i^v^^ h/^'^- 
(al) ^^i^-^^. (aO) ^{i^^$^£V^PI'9s Mi-ffiV^^ ^ i jO^X* 

:^mm(Dmm (aspect) },Z:ion^mm^^ (a) (al) *5j;TJ?i6^StCJ^? 

CT (a 2) . (a 3) *5J;-0?/*:^cfi (a 4) 

Ty'if:^^ y:/^ciri h y (AIBN) J; 5 ''.^ 7 v?:* /^M-g- 

mmi\^m\^^fc^^^<D=7i:^:^ji^m^mKXox^m^^-^^::.tic^<o. 
m^-r^^Ltt^x^^iio ^fc. HS-CH2-CH2-CH2-C (CF3) 2-0 

^fc, :/!;SMEgo®i^ (aspect) {cjottS^Jlgfife:^- (A) (D^spj^^J^ 

(/Ky OTHit) {i^i#^^:PS3£-rs^><Z)-e«?:cv^^s^ 2000 

~ 3 0 0 0 0 . ^-?f/§^<^^-a-f±> 2000~20000. U< f*> 4 0 0 0 
~ 1 5 0 0 0. ;^fv'M(^^^^±^ 5 0 0 0 — 3 0 0 0 0. ^ bl-^?^ b< f48 0 

oo~20000t ^tb5o :L(Dm.m^ 0 'b;'c#v^<^ h^^iJ^-^^^filtt^^ 

(A) (;ioV>r«s ^E<^^i^ (aspect) tCliSttS^^fi^^l^i^;^ biS 
^#li;ioV>-r. ^tt$T'f¥^Ufc;5^ l^m (A) ^5>«> 
(aspect) (DxKv^^Ui^;^ Vm.^^\^\>t^M^^MX^ 
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mm±M^^ (B) ] 

:$^m—7b^f^m(Dmm (aspect) tci^sv^-c, m\^^hti^^^±M^^ (b) t 

MJ :77V;^n;^ ^^'x'v/V/Jn^^— k^;^ (p - t e r t — :7'5=-yV7 3i::^/P) 
3— K— h y 7>'^::^r3;?{ h> b y 7 3i=.>'l';^/V7js=: h y 

A h y t^'^'j^/V/jN^— (4 ^^-/i^^a^^^/v) 'i?7aic^/WJ^/V7i> 

]n y >'/V::*-p;>{ ^:y;^>'V7f;^— (p — t e r t — 

'y'Ay ■:^7y^;:a-^y^$'v;:^/^/j^^-— f;^ ( p — t e r t — 31— 

j^/V*:;^— (4— h y 7>'V:;^-D;^'5^/V7 3i:=^/V) v?7 3^:=^/l-';^/Ud^=.«> A h 
Ji^-^'a ^^l^^T^jVUss^-^^y, (4 — b y >?73i=: 
-f hy (p — t e r t — ^'f-zi' 
7 3i:=^yV) ;^>'V7}n=:>J7A b y 7yv;^p^ t?:^;:^/^:^^— hy (p-tert 

(B) ^5>cD^ffia«. (A) 0 OnmU^Ml^. 0. 5 
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C^^^^i] (c) ] 

:^m—7b^f^m<Dmu (aspect) v-i^:^ bifMifefi. mumm^6^xi-i 

(A) ^^tm^ (B) m^t. ^^^-^^^(D (D) ^^ioX-ay-^tllt. (E) 

mmmm (o iiuxf*. ttiiBitiifiK^xtt (a) }t^tm^& (b) 
^y 7=-yvx(i'=E-y :7 3i=->'>^— 7^>'i^'^£ if o^fffiT/v^'— /vis:sL"a^-^co 

fl^^*:-^, v?:^dE^1^^'Oj; 5''^^^^— ?L^yf"/'^s fL^^^>'V. 

^y^^^K g^^^5^/^x fcvvif :^^y ^>'v. t^/vi^^'®?3i<5=-yy, y 

m^iZL, -fu ifU^^'V =3— /W^y y 5^/1^^— x;^Tir-r-— h (PGMEA) 

T'o fcri/^'^^!; 3— /v^y y f^/vai— T^/v (pgme) ^ fi^:^'^^^ (el) . 

MEA{J:EL«:j!a'a-i-2)#-^«. PGMEA : E L <^^SJ:b;dS 6 : 4~4 : 6X 
PGlvIE^iB-g-r^^-^fis .PGMEA : P GME CO^iitd^ 8 : 2~2 : 8. 
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$T^U<«8 : 2~5 : 5T'fc2)^^^UV\ 

:^m-7bm^m(Dmm (aspect) \ci?h^uiyp^hm.}^m^is\,^x. ^mmm 
(c) (^-^«^*^ ^tihu'j:^hm.M(Dm^^^J^*^3-3 on-SL%tfj:^ 

:^m—7bmm<Dmm (aspect) ici^s u-:^;^ bm^^^iJi^. > 

y"?^ — >'^)|;^^ 51 #S#M0#^:^tt (postexposure stability of the latent image 
formed by the pattern wise exposure of the resist layer) if ^ IhI -b ^ -li: 5 fc J?) 

:i<D^m^^mi\:^mt. m^^m^Wj:h(D7!)^i^m^t\'X\^^^(Dx\ ^^ot 

hVl^T 5: hi) ^>'9^^^T 5; by K7^'>/V'T 5 h y ^/i^T 
^^'^ v?3i^y— /VT5^^. h y h y-r y>^n/-?y— /u^^eif 

TIB— is^ (VI) xm^i^.^^^m^mi\:.^mhn'^\^<m\i^^^t 

N_^r" 0 0 R^^)3 -(Vl) 

R^\ R^\ R^'l*ji:^> ^e-ll^^^ ^^btT'foor^>J;V^36^ ffi^. i9>llEfe^5|^ 
R^\ Ri\ R^3iO^*S5:(*> :$^^^4P^Oia^;&-b> -^rtL^'tul-S. tit 
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(VI) •V^^ti^i\:,^^i:l.X\^s m:k.\-fhV:^- (2-^ h=3r'>^ h 
by;^-(2-(2-^ h^v-o: hdrv^) ^ h T 5 V^;as^if btbSo 

rtLb<^T?vfi, ItSt^^Xii (A) ^:9-{c:MLTs ii^o. oi~2. o 

(D) (E) m^\t^m-r^^thX^^\.^ VN-rtt*^l«^ffiVN§ 

y ^^<7):^^y^^u< f*^o^2^{^i LTf*. y ^-^^ y ^^s^v' - n - -f^ji^ 

:7a:=:yUAh;^7'^ :^®j/^if(DJ^y^7-< >'®?S.t^«^i^fJ<^^;^■r/^ 
(E) «J^:9-X}4 (A) 0 0K4^^ t) 0. 0 1~5. OK 
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:^m~7bmmm<Dmm (aspect) \:L^^ui>:^Hmm\a-i. ^h\cmmK^ 
^*^4^I^-b^■&sfci^)<^?M«^4^'J^ mmmmk ^mm. ^^n. m^m. 
ifi^-Tb^mmcom^ (aspect) tc^si^i^^ hm^«i^<^M5tfis '^j;t{^> =^ 

^ (PAB^a) ^=fT9o 

m±m^nntc2mnmi^t-r^:Lthx^^o 

^ ^ — <lr^^^ L-C514R6^{^?t?*K7t (Liquid Immersion Lithography) 
-f. Ax F:^^->-^U—^—. K r F^idE^^X-rU—if— . F 2 if EUV 
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tf&>tLSo l^-7s/*m^?SMi*:c^:ir#:fyi! bTf:i. C3HCI2F5. C4F9O 

CH3. C4F9OC2H5. c ^HaF ,m<D^ lymmt^m^^f&^^-r^mi^-^ 

y<^^x:iy/ttiT/\-^Mt^m(DX0^j:'^M^^7 0~1 8 O°CX^'0 . J: "9 U 

^\f^x\ mt/tJL.m^i^^ti'^> PEB mtftmMm) ^v^-r, t/v:* 
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7^0— cD^it (aspect) {^1^5 vi^;^ bm^«t^{4, ±.m\^f^-^±(^BMmnA 

^Si. 0 nmieiT-efcS-^i-«t ^fc^^H— :SL-0^^H(^tfe1t (aspect) \^\% 

h*afife#ltt. [ (X2/X1) -l]xiOOXf4[ (X 

2' /XI' ) - i]xio 0 (om^m.t'^ ^ . o£J.T-efosr iJJiJ; 0. 

(aspect) (ll^STKi^S Vv?;^ bijflfiX'Ifelf*^ WfE^fife^-fc (al) 
y&^o (aO) ^Ir^fi-^'^tVN^tflifife^^ (A) tr^^^ brVN^i^-e, 

[Hiffi^il 1 ] 

TIS(?3 (A) (B) *5j:-0? (D) (C) 

^ai^-r/l^ • TiJ^ y /^^3:^:xx/VC^*fi'^f*:i 0 0 Kft^P^ffl^^fco (A) 
(^)M^-fflV^^C##^¥^5i:p . q > r Oj;b(4> p = 5 0 q = 3 0 ^^\-%. 
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1 0 0 0 0 t?fcofco 
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(B) ^^tvxn. h y :7cc=.y^;^>'^Jf;=•>Ay^7/^;*•^:/^>:^>'^3i^^- 
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%m=^'t^^i:(Dm^^mmAit6 : 4) l 9 O OK*$P^fflVNfCo 

(D) ^^t\.xi-±s hv^^ 3«*lfp^ffiv^/c„ 
*-r> ^m^RMm±mm}^m tar - 1 9 j (.-m&^s s h i p 1 e y*m) 

5^. 6 o^>r^i^^ur¥t;:)^^^i:5::i:l-J: «5> Biffs 2 nm(^^fl5^Rltll*ih 

-tf' UT; ^MESJhMJrtZll^Ji: 1 5 0 nmOl^^^:?^ hJi 

— >'*^U-C. ^^i^gNSR-S 3 0 2B i=^=^>^m. 
NA (MP#:) = 0.60, a = 0. 7 5) \Z^y). At F ^id^i/-?- U-if- (1 

9 3nm) ^ffiv^T5ltR6<]^^:flil^ Lfco ^ vx . mm^mmmytmm t . 

6 0 UfCo T/V;*? y bXf* 2 . 3 8 ^ft%v^ h 7 ^ ^/V 

i^y^h^<^-:^^M^Mm'f-mum (sem) •^fz.^(Dt^(Dm 

m (E o p) ^^i^tco 

:^mMm<DU-:^^ hm^^H^Bl^Xn. Eop}il2. Tmj/cm^-rrfo 

^?-r. ^^mnt>tix\^^^m'^mift<DV yyyy^'-i:M\^x. i-?tc^*>±iBm^ 
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tTofci:r5> Eop{*12. 4m j/c m^-efeofCo ^ti^Xl t-t^o 

iS)cv^x% [ (X2/X 1) - i]x 1 0 0(7:>^^^h. ^<DBMiW.^^^tct:i^. 

t^h (12. 7/12. 4) . 1. 0 2-T?feo/to ^^fCs U'^;?;:^ h^'^iJ' — X^T 

TIHCD (A) (B) ^^3^. (D) ^:9-*5j;t)«-^(^'fli<^^^^Sr (C) 

^m^f^T^/V^fi-a-fls^l 0 0®ft^fP^^V^fCo (A) ^:$^(^)pasi{c^v^yt#^^^ 
-fifcp, q. rt^ltif*. p = 4 0^>'^%^ q = 4 0^>'V%. r = 2 0 ^/^% t bfCo 

S^^+#^^^4^^^7^^v^, mmi^ti (A) ^5>c^K4TO^^^^tt 1 0 0 0 0 
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/V:^n>^^i/;^/V;J>^.- h 2. OSl:$Pi:> ( p - t e r t - 
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{CUT. »^m^*^^^lQ!a^s^'^i?)fc^^"^5''-v?^fife^^T^feofco t<D^(D. i3 

(SEM) (^J;<9tl^b. ^/c-^(Di:t(Dilgit (Eop) ^*J6fCo -^<^E 
o p ^:^46fci: ^.'5. 2 0. 3 m J / c m^-CfoofCo ^^x^X 2 t-f-^o "^fc. 

ff/z>tct:L^. Eop}i2 0. Im J/cm='-Cfeo/Co ^tb^Xl^-fSo 
^feV^T% [ (X 2yX 1 ) - 1] X 1 0 0O5t/6^b. ^(Dm>^iW.^^^f^t:LS. 

tr^S (2 0. 3/2 0. 1) . 1. 0 1-CfoofCo ^fc. Ui^;^ h^^iS' — Vfi, 

litmi 1 ] 

TIB<^ (A) (B) *5J:T^ (D) (C) 

(A) ^^i: UXIi. [^Ii2 3i {c:^Lfc«^m^^^b>iCSa:^|2^1 0 0K» 
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Ut2 3] 




fL^ai^yvco^m-^^^ 1 9 0 0 K*§|5 1 (DM-^i^M iWAit 6:4) =lrffl V^fc„ 
(D) UTf*. b y m^y— ^vT5:/0. 3W^fP%^v^fco 

(SEM) *c:<tl9m^b. (Eop) tr*fefc„ 

Eo p^^>6fcir6^ 9. ImJ/Zcm^-efcofCo Cltb^X 2 i^-TSo 

^<£r=fToyti:::^> Eopf*8. 4in j/cm^-efcofco r^SrX 1 ii-TSo 
^VN-C% [ mZ/Xl) -1]X 1 0 0(D^7!)^h. ^<D^M^^'^^t^t:i^. 
8. 3-C'feofCc 
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(9. 1/8. 4) . 1. 0 8-TffoofCo -^fc. Ui>^}-^<<^ — :yi-tT-h 

mw:mn%itiMtmnmtft^m.^notc.m^t<Dmm (Eth) ^itm-t^bt. 

-(Dim (aspect) l;i*5tt ■5^*^iit^^v^-r^^t> 2 giT-cfco^o -fj^it?-^. 

m^tmm^it^-r^t. i {x2/xi) - 1 ] x i o o w^Miitiiix s. 3-e 

-f-^— v>3 yi/^:^^'— {c?Fiiafo2.r i^sijiijpjufcio 

li^mm 2 ] 

TIB<^ (A) fife^. (B) fife^. :J3j;y5 (D) (C) 
-a^^^l 0 OK»§B<lrffiVNfco M.U/c (A) fife5><^®42F*&^^^Sf4 1 2 0 0 0 

(C) ^ijih b-C«. IL^ai^^/ve 0 0 5C«lFPSrfflv^feo 

(D) fife^irUT^. hy3c^y^;vT5 VO. 2 6«*^HJ^ffiV^, (E) fiK 
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^-f. mm^R^^MMMm TAR- 3 J (^b"p^> Sh i p 1 ey^±m) 

^(d, -^P^^y^-^ — l^^ift-l^X, M5fei^BNSR-S 2 0 3 B (^^^i^'liMs 
NA (IHP^) =0. 6 0) KX'O. Kr F:^!^^-^/-^^— If— (2 4 8nm) ^ 

^z^—^^^^f^^'^^ii)^^, 2 3'ClJ:T^7K:<l:5 5^I^STL-o-:5(tfCo 

mmx 6 0 #F^mft bfco r/i-;^ y m^^i^ i ut« 2 . as 
i^p^hy-^^—^'^M^mm^muB (sem) \zLx^m.^i^. ■^fc^(Dii^<Dm 

m (E o p) tr^^tco 

^n^±t:L^s Eopt*2 0. Oin J/cm^-Cfcofeo cm^XlirfSo 
2fcVNT% [ (X2/X 1) - 1]X 1 0 0(D^^^b^ -^rO^^I-flt^Sf^fe^iiw-^x 

(2 2. 0/20. 0) . 1. ixhotno ^fc. U'v?;^ h/-?^— i^«T- h 
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Tm<D (A) (B) fife^> i^X-a (D) (C) ^^tCliH-lC^^ 

- i^;:*. ^ U l^M^ 3 6 b 2> ^fi-^fzls: 7 0 «»$|S t 

(A) ^^(DnM^W^^&i-ii^M^tlS 0 0 OT'feo/Co 

h±-e2 2 5°C. 9 Of>r«^iE^b-C^:^^^^^^: tlJ:J:l9. Bil? 6 5 n m<73*^ 

mzL, •^>?.:^/^•i$'-V^^bT. g|^^®NSR-S 2 0 3B i=^=il^^. 
NA (WPic) =0. 6 0) i^J;*?. Kr Foidfv'-^fi^-if— (2 4 8nni) $r 
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^mX' 6 0 bfCo r;V:fy ]} i UT 2 . 3 8 h^^^/l- 

hx-?i?-:x?r**Mm^m^^ (SEM) #<^i^ 
m (E o p) ilr5i^fefCo 

E o pfi2 6. 3 m J/cm^X-foofCo m'^X2 ir-T^o "Sf^s 

^noitt^^. Eop{il6. 8m j/cm^-Cfcofeo m^SrXlti-^o 
^«kv^-t:\ C (X 2/X 1) - l]x 1 0 0(D5S:::)&^P3^ •?:<D^fe^'(^t^:*ii)fci:;l5^ 

f^t^^ (2 6. 3/1 6. 8) . 1. 5 ^fc. U'J:^ Y^^^ — l^^t 

ittWrnX^XEov^^^-t^t. [ (X2/X1) - 1 ] X 1 0 0 

^yt, tt§5fe<DSmciptfys:^i|#rF:S:i^ i -eli^^nTv>;5 ruv i i -hsj 
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rAR-19j Sr8 2 nm^^lt. C(^±JC l^i^*^ hP^Ji^^ b^.. 
r/'y XAirzKt 1 9 3 nm0 2:2is:<D5tm^#{'a:2.^^ (-^fei^T^^^) ^ff 

CDrpost coaing delay) U ^ b-C35>biI^?^C < t 

3 O^r^^i^Ufc^S^^^PSft (fed: p o s t exposure dela 

y) mmi^fco 
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im 


im- 






(nm) 


90.0 


65.0 


90.0 


(nm) 


180.0 


130.0 


IBOjO 


Cnm) 


91.5 


65.3 


90.0 


(nm) 


184^ 


12a4 


1773 


LER 

G^V:^v~J3'D-:^':x nm) 


5.5 


4.4 


7.5 


(mJ/cm^ ) 


3.7 


6.2 


3.7 



^1 8 0 nmSriJ'-yiy hi: M7K«^fflV^f^l^'e•, ^^^fflV^:rcJi:WJ 4 ^ ^ 
Vi|il6 5nm. If 5/^ 1 3 0 n m^<5'«-'5^5/ b ^ Lfc^'g'{COV>T«. ^^tr^ 
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6] 

nr^m— /n) (DJz{c:±|B Tar- 1 9J| tr8 2 nm=l:^lt^ ^(Z^Jil- t'v?^ hJl 
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my- 






9ao 


90.0 


(nm) 


180.0 


180.0 


(nm) 




85^ 


Cnm) 




179.9 


^^CmJ/cm^) 




3.7 



r tl. 6 i:kt5?^J 5 . 6 RXJ^ltl^m 1 t Is 2 , ^M^J 3 RUitl^m 4 

^±(9. [ (X2/X1) - 1]X 1 0 0<^^^^fe*J?)bn^^<^^feM:dS8. 0 

[*»J4] 
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(^"=13. m : n{48 4 : 1 6 ) -C^^tl^^^ MV^iiL^^ir^^ 

ftfe:fe-. ^m^RMm±^m.l^m TAR-I 9J ClSa^^ SMpley Sr. 
^^it':^-:?— ^ffiV>XVy aVl^ai— ^Njh{C^^b,^5/ h^l^— b_hT?2 1 S'Cs 

|*l55Ji:M±tc:Mff 2 5 0 niiKDi'i^P^ hB^^^l^t^o 
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iJ'— i^^jfeS^^^^^t^ (SEM) {e:i:M^b:fei: :L(D^<^—iy(D-:fti 

f^u<}*. *-r> ^m^!RM\^±^m.^^ tar-i 9j (m&^. ship 
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immm 13] 
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^/^%:R.t;« t e r t -•:f^)\^Ti' V h^'f42 5 

'&^^^^-fflV^fc:„ (A) fife:9-<^KJ:5F*&:9-^J:{il 2 0 0 O-efcoyho 
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^ife^j2T?^VN/c4<i^iyi/i^;=^ hirfl^'l^2}C*5VNX, (B) J^5o^i:LT, 
y pt^/Vrc-T^yVT-feT^- bi:?Lg!::>^5^^V<D?S'g'^ii(W*i:b6 : 4) 1 9 0 
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